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Fig. 1 - Variation of (A) reciprocal susceptibility (I/Xg)
and (B) XgT of LuCoO. with temperature
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Fig. 2 - Plot of logarithm of electrical resistivity against
reciprocal of absolute temperature for LaCoO.. GdCoO ••
NdCoO. and r.eceo,
as in HoCo03 or ErCo03. There appears to be a
small change in relative proportions of C03+ and
COllI around 450K iust as in HoCo03• but above
this temperature, the two spin states are equally
populated. Since Xt,T measures variation in spin-
state populations-s-", the essential constancy of
Xt,T versus T at high temperatures establishes
that there is no electron transfer between C03+
and COllI in this system.
NOTES
Preliminary Mossbauer measurements showed
that the relative intensities of the signals due to
C03+ and COIII remain essentially the same with
increase in temperature in the range 300-600K.
The absence of electron transfer between C03+ and
COllI in LuCo03 is also evident from the electrical
resistivity of LuCo03 which exhibits high resistivity
at ordinary temperature, as expected. Thus the
resistivity at 300K is 8 X 10& ohm em compared
to that of LaCo03 which is 35 ohm em at this tem-
perature. The log P versus liT plots of LuCo03
and of La, Nd and Gd cobaltates show that the
resistivity increases significantly as the size of the
rare earth ion decreases (Fig. 2). Obviously, electron
transfer between C03-1' and CollI is responsible for the
lower resistivity of the lighter rare earth cobaltates,
the magnitude of electron-transfer itself being
dependent on the size of rare earth ion and the
size of unit cell.
The author is highly indebted to Prof. C. N. R.
Rao for suggesting this problem and for his continued
encouragement, interest and guidance.
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A low-spin Mn(III) complex, (hydroxoaquopipera-
ztne-dt-blguanlde) Mn(III), [MnllI(OH)(H20)(pipzbig)]
(where, pipzbig = dianion of piperazine-di-biguanide)
has been isolated in the solid state. The complex has
been characterized on the basis of elemental analysis,
magnetic moment, oxidimetric titration and electronic
spectral data.
RECENTLY, much interest has been shown
on the study of Mn{III) complexes with different
types of ligands1, in view of their biological im-
*Authors to whom correspondence should be made.
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portance. Many of these complexes are of high-
spin type. Very few low-spin Mn(III) complexes
are known". Many high-spin Mn(III) complexes
containing biguanide have been reported by us
previously''. We report here one low-spin Mn(III)
complex, (hydroxoaquopiperazine-di- biguanido)Mn
(III), [MnIII(OH)(H20)(pipzbig)] (where pipzbig =
dianion of piperazine-di-biguanide).
Piperazine-di-biguanide was obtained by the
reaction of piperazine-di-biguanide sulphate (2 g)
with stoichiometric amount of ethanolic sodium
ethoxide solution and filtering off the precipitated
sodium sulphate.
The complex was prepared by adding an ethanolic
solution of freshly prepared Mn(III) acetate (1·5 g)
to an ice-cold ethanolic solution of piperazine-di-
biguanide obtained above. A brown crystalline
compound was precipitated which was filtered,
washed with ethanol and dried in vacuo over fused
CaC12 and solid KOH [Found: C, 28'21; H, 5·60;
N, 40·76; Mn, 15·88. Calc. for Mn(III)(OH)(H20)
(CSHI6NIO):C, 28·08; H, 5·55; N, 40'94; Mn 16·08%].
The complex is insoluble in water and common
organic solvents. It is neutral to litmus. There
is no loss in weight when the complex is heated
up to 110°. It is stable in contact with water. The
oxidation state of the metal ion in the complex
was determined by oxidimetric titration.
The magnetic moment value of 2·88 BM (at 27°)
for the present Mn(III) complex is quite close to the
spin-only value (2·83 BM) for a low-spin d4 system.
A value of 2·92 BM has been reported previously
for a low-spin Mn(III) complex, K3[Mn(CN)sOH]3.
However, other low-spin Mn(III) complexes, K~
[Mn(CN)6l and K.MnF,,·H•.O have been reported
to have considerably higher !Leff values of 3·80
and 3·32 BM respectively+, Nevertheless, the (J.eff
value of the complex and the results of the oxi-
dimetric titration snnport the presence of low-spin
Mn(III) species in the present complex.
Following tentative assignments of the elect ronic
spectral bands (nujol) of the complex are based
on those made for Mn(CN)~- and Mn(CNhOH3-.
The absorption bands at ",43,000, 40,000 and 20,000
cm! are charge-transfer in origin. However, it
may be mentioned that biguanide 7t~7t* transition
also aonears at "'43,000 cm! (ref. 5). The bands
at ",25,500 and at ,......24,500cm" may be due to
splitting of the spin-allowed transition 3Tlg-~3Eg,
because of the reduction in the symmetry of the
complex from 0" to C4". The band due to this
snin-allowed transition has been observed around
27,000 cm! in the complex Mn(CN)~-. In the
'present complex spin-forbidden transitions are res-
nonsihle for the bands at 13.000 (3Tlr-~IEg),
11,800 (3Tl.r-~lT2g), and 11,000 cm! (3Tlg~5Eg).
It is difficult to give definite assignment of shoulders
appearing at 34,000 and 30,500 cm". However,
these bands mav probably be due to other spin-
allowed transitions [3Tlg~3T2~' 3A2g, 3Eg (2) and
3TIg--~3Alg, 3T1g respectively].
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Complexes of Co(II), Ni(II) & Cu(II)
with 4-Methyl-2-aminothiazole &
4-Phenyl-2-aminothiazole
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Complexes of the type MLnX2 .mH,O [where n = 2
and m = 0 for M = Co(II) or Ni(II), X = Cl" or OAc-
and L = 4-methyl-2-amillothiazole (MAT) or 4-phenyl-
2-aminothiazole (PhAT); n = 4 and rn = 0 for M =
Cu(II), X = CI- and L = PhAT; n = 2 and m = 2 for
M = Cu(II), X = Cl"or OAc- and L = MAT] have been
isolated and characterized on the basis of IR and elec-
tronic spectral data. Distorted tetrahedral and dis-
torted octahedral structures have been proposed for
the complexes of Co(II) and Ni(II) respectively. Cu(lI)
complexes have been assigned either a square planar
or an octahedral stereochemistry. In 4-methyl/phenyl-
2-aminothiazole coordination takes place through ring
nitrogen atom.
IN continuation of our earlier work! on the
complexes of 2-aminothiazole with Ni(II), Cu(II)
and Cd(II) , we report here isolation and characteri-
zation of complexes of Co(lI), Ni(II), and Cu(II)
with 4-methyl-2-aminothiazole (MAT)and 4-phenyl-
2-aminothiazole (PhAT). It is found that substitu-
tion at 4-position in 2-aminothiazole changes the
stoichiometry of all the complexes formed, except
that of the complex of CuC12with PhAT.
MAT (Aldrich Chemicals)was used without further
purification. PhAT was prepared by the literature
method". IR spectra (4000-300em-I) were recorded
on a Perkin-Elmer spectrophotometer. Electronic
reflectance spectra were recorded on a Unicam SP-700
spectrophotometer. Magnetic susceptibility was
measured at room temperature using Cony's method
and Hg[Co(NCS)4]as the calibrant ,
The method used for the preparation of complexes
with 2-aminothiazole1 was not successful for the
preparation of present complexes. Complexes with
MAT were prepared by adding solid ligand to an
ethanolic solution of metal salt in 4:1 (ligand: metal)
